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• What is Electrochemical Oxidation (EO)?
• Why use sulfate radicals?
• PFAS Degradation Mechanism for EO
• Set-up and Methodology
• Results : Effect of presence of 𝟒
• Results : Effect of presence of adsorption
3
What is Electrochemical Oxidation (EO)?
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Why use sulfate radicals?
• Possesses a high oxidation potential comparable to ·OH
• Reacts efficiently with organic compounds over a wide pH range of 2–8
• Higher half-life than ·OH




SOURCE: Radjenovic, J., Duinslaeger, N., Avval, S. S., & Chaplin, B. P. (2020). Facing the 
Challenge of Poly- and Perfluoroalkyl Substances in Water: Is Electrochemical Oxidation the 
Answer? Environ. Sci. Technol, 54(23), 14815-14829. doi:10.1021/acs.est.0c06212
SOURCE: Liu, Y., Fan, X., Quan, X., Fan, Y., Chen, S., & Zhao, X. (2019). Enhanced 
Perfluorooctanoic Acid Degradation by Electrochemical Activation of Sulfate Solution on B/N 





a. Anode - BDD Mesh, 
b. Cathode – Stainless steel plate
c. Cationic Exchange Membrane
2. Electrolyte 
a. 60 mM NaNO3
b. 40 mM Na2SO4

















at pH = 2
(6 Hrs)





Effect of Sulfate Radical: % PFAS Removal 
Short-chain Long-chain Short-chain Long-chain
• PFAS Removals ranged from 
5% (PFBS) to >99% (PFDA)
• Presence of 𝑺𝑶𝟒 : 
Enhancement in % 
Removals decreased with 
increasing chain length
Increased in % Removal for 
Short-Chain PFCAs at >30%
Higher increased in % 
Removal with long-chain 
PFSAs (9-11%) than long-
chain PFCAs (<2%)
Effect of Sulfate Radical: Intermediate Formation
• Increased formation of shorter-
chain PFAS observed for 
PFCAs
• Intermediate formation of 
shorter-chain PFAS not 
observed for PFSAs
Effect of Sulfate Radical: Kinetic Rate
PFAS Kinetic Rate Constant
60 mM NaNO3 40 mM Na2SO4
1st order k [min-1]
PFBA (C4) 2.08E-04 1.32E-03
PFPeA (C5) 8.22E-04 2.53E-03
PFHxA (C6) 1.90E-03 5.11E-03
PFHxS (C6) 1.98E-03 2.62E-03
PFHpA (C7) 4.92E-03 5.08E-03
PFOA (C8) 1.03E-02 1.23E-02
2nd order k [L µg-1min-1]
PFOS (C8) 2.32E-05 6.31E-05
PFNA (C9) 1.80E-04 6.16E-04
PFDA (C10) 9.83E-04 7.30E-04
PFBS (C4) N/A N/A
• Increased kinetic rate constants 
except for PFDA
Effect of Sulfate Radical: Energy Consumption
• Decreased energy consumption 
except for PFHpA and PFDA
• Larger decreased observed for 
short-chain PFAS ranging from 
2.5x (PFHxA) to 6x (PFBA)
Short-chain Long-chain Short-chain Long-chain
Adsorption – Blank runs Effect of pH
• Increased PFAS sorption at lower pH and longer-chain PFAS
PFAS EO Removal and Sorption at pH = 2
• Average PFAS sorption ranged 
from 2% (PFBA) to 99% 
(PFDA)
• PFAS removals is enhanced 
with the application of EO
• Higher increased in %PFAS 
removals due to presence of
𝑺𝑶𝟒 observed for PFAS having 
lower sorption
Summary 
• PFASs with less sorption exhibit more enhancement in treatment with the 
presence of 
• Short – chain > long – chain
• Long-chain PFSAs > long-chain PFCAs
• Results suggests that presence of enhances indirect oxidation 
• PFAS sorption at corrected pH needs to be accounted to avoid 
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